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[ASM! 

£ #^-8: ift£.*l) 7l^ofl *l£ul3}^-= (delay locked 

loop, DLL HI ^rtt 3J°H, 3 *M|*lfe *|H DLL(resister controlled DLLH 

^Ojcf. ^t$o_ ^ Aj^V-g- 7 r *M ( ^ ^7>» a^^- 

1- afl^SRrHl ZL <&t\-. £ t^°lH^ ^ m*n7fl^ *1<£ -fMB7> ^Jltr ^ , 

*l<?t t^H n7fl# a-^w. ^l<y(sub delay chainHeKr A-j ti_ ^-^ 0.5. ^JL, °1 

°1*f7l $ltr 4=1 P>iEi 4=1 efl^l^E^ #2flo]«_ ^jne efl^E-js. 

d}ae] ^2e e|^liE^ m7fl-a] a]«. *]<g ^o]ofl Srx-H ^-a]^ p>^e^ *1<£ 
tMBI 4^HH el]^]^E^ m7 ll^l z\)<& zj-zH n-l7fl^ 

*1<S ^St ^JlS *lH*rJ^r 

£ 5 
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*\}o] *}<£3L% ^{Register controlled delay locked loop} 

£ l£- ^2fl7l#o]j DDR SDRAM efl^Ei aflo^ DLL^j 1-^- cfol^n^. 

-£ 2^ ^efl7l#ofl rcfs. eflx]^ DLLS] *1<*I ^l<y^ 

£ 4^ ^7} £ is] efl^^E] DLL^l Efo]xg q-oio^a}. 

£ 5r ^ U ^aflofl 43 DDR SDRAM ^| ell^E) DLL^ t±o)o\ 

£ 6-£ ^71 £ 5^1 *\}L ^ltl(SDC)^ oflAl^- 3E.1S. 

£ 8a ^ £ 8b^ zj-z]- ^7l £ 5^ p>^e^ 4=1 31*1^ M. ^he 

5- 9^r ^-71 £ 5^ 4=1 =H efl^l^Ei 71(250)^ ^-ej £1 g 

£ lOa^r ^"71 £ 9^ 4=1 JEH eMB/eflHM alM^M] 2)5. oflA]$ je^. 

£ 10b^ -#7] £ 9^ p^Ei/^eflojy. aJ^^ai *f|o^s) ^ s ^ £ 

3. 
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Sl IOctt ^"71 £ 9^ v\^B\ ^t]E Cl^oflol^. A]Jr ^^«.o) 51^. 

250 : 4=1 IB efl^l^E^ aflo^l 
262 : 4=1 HB 

264 : #e|H «. $ he Bfl*]^ 
220, 222, 224 : *1<£ *fl<y 
SDC : *\2L ^ 

- ^S-^l 71 ^ ^o. Sj ^l<gj7^s H(delay lQcked 

loop, DLLH] c-1 *>Afl*|fe. 31*1^ *|H DLL(resister controlled DLL)°ll 

Af-g-Sjji $1<L^, ^lBi(error) <&o) ^ m}^ $\-s\\^ a}j£-s] 7 )^ ^j-cf 
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fMclock skew)H ^H8«r7fl £)^3l, *1<£^- i£#SH vflJf #^o] 5>]«- -f- 

ejjzf -g^^ DLLol a>-§-£1j7 oicf. 

DLL£- 7l^ofl A>-g-^^ -g- ^^^^(PLL)ofl *l*fl ^(noise)sl 
1 ^ 3-3 <>1 DDR SDRAM (Double Data Rate Synchronous DRAM)^: §-7l<*| 

^7)ai h]- £ ^ cfl^^ ^Hl^ *H DLL£- 7]£-*}o.S 4^- 1-5^^ h>o> 

A 1 3M34 ^ #^4 ^7l5]£s- sfl^ ^^trcf. 

£ l£- ^efl7l#ofl rt|-s. DDR SDRAM4 efi^el D LL4 nfo]^^^ o]cf. 

$]x]^B\ ?)}o] DLL-c- Till * *)]2 M wWlOO, 102)3.^3 ifl*. 

(Rclk, Fclk)# Al-8-th}. *«1 #^ ^3 ^^(I00)fe ^ S]^ #^(CLK)# 
3 #^(CLK)4 ofl^cj] j^ 7 ] € ^« ^^( RcIk) ^ ^^^H, *fl 2 #^ <gsj 

HWl02)fe ^ #^(/CLK)# Hl3E)^^ JjL <2}Jf #ej(/CLK)4 ero]^ ofl^(^ «q 
^ #^(CLK)^1 #^ ofl^l)6fl ^71^ vfl« gej(Fclk>g- 

£ 1-8: ^sfl7l#oil nf^. DDR SDRAM ^ ^ DLL-Sr, ifl^ ^ 

(Rclk)-i: l/X(Xfe <&£\ 3*r°M, °*7l*H>H X=8.)S £^*H ^€ #^(Fb_D8)^ $ 
^*Rr S3 ^71(110)^, vfl«- #^(Rdk)# o.S *fll 7l<£ ^o](120)^ f 

M(Fclk)* S}^ ^2 71 <g ^1^1(122)4, 

(Fb_D8)^g- ^13 *1<3 ^1^1(124)4, *1l2 £ *fl3 *1<£ 3l<?](120, 122, 

124)21 ^*}7] efl^l^Ei (160)4, 7fl3 7]<^ afltK 124) 3 
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(Fb_DC)4- ^ ^*fl $3. ^ ^)o]b\ ^3.3 ^^--Qr ^^}7] 

2.^(130)2}-, *1<£ -E<t(130)3 #^(Fb_DM)3- -g-^ #^(Fb_D8)3 ajJH 
*>7l fl^ 3# HliE7](l40)^, *1<£JL^1 *fl°l(120)3 #3(Rclk_DC)^§- 917} 

^o} DLL #^(Rclk_DLL)^r ^*>7l 3^ afll DLL JE15H *1 (170)3-, *1<£jl^a) ^2 
*1<3 ^1^1(122)^1 #^(Fclk_DC)^r 917} y£o} DLL #3 (Fclk_DLL)-g- ^t}7) 3tb ^2 
DLL S-fil-olBl (172)4, 3# Hi j*71 (140)3 #3(CS_PC)* <^JlS *H 
El (160)3 H oH^ ^H^>7l 4$ efl^l^El ^H7l(150)# ^1^4. 

£ 2tt ^Hfl7l#ofl nf^ Bfl*l^B) 40] DLL 3 *1<3 *fl*!3 SjSSS^, # 7 1 £ 1 
3 *Hl *fl*l *fl3 *1<S *flSl(120, 122, 124) £ ^ 7>^cf. 

5L 21- *1<£ xflol^ °m #^( c lk_in)-ir ^ ^^^.S. ^>J1 ^1^^e«a] 

Jl(sel_l, — , sel_m-l, sel_m, sel_m+l, — , sel_m*n)# zlzl b} 9^°.^. er}^ m * n 7fl 
3 yfle ?1HH(NAND1, -, NANDm-1, NANDm, NANDm+1, NANDm*n)3-, A >IMH 
(NAND1, NANDm-1, NANDm, NANDm+1, NANDm*n)3 #§H ^ m * n 7fl3 *1<£ 

-B-MH(DU1, -, DUm-1, DUm, DUm+1, -, DUm*n)l- ^Hl^t)-. 

^ *1<3 -n-^Sr 2 7fl3 HH^- tIMhS. ^^1^1, m «i^ *1<3 
(DUm-l)3 °m *1£ -B-qH(DUm-l)3 «H SJ^O-S. §>J1 *fl# ^tijEL TflolB 

(NANDm) 3 El- 5}^ sfii= 711 °1H(NAND100)3, ^^(VDD)-i- «1 

^^0.5. *fll ^.EL 7flolH(NAND100)3 Ef ^ *fl2 MLEl tIM;e 

(NAND10DS ^€4. 3^*A *1<£ -fMB(DUl)^ °1*1 ^]<g ^^7} #7] nfl£-<Hl 

£ 3^ ^2fl7l#ofl tcj-^. efl^iE-1 ^1H DLL3 4=1 BB 31*1^3 ^S.£oltj-. 
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<29> £ 3 -g- ^-2:^, efl^l^Ei^ £Hr(m*n)£l ^Eflol^]^ ^^rf. f>}\^9] i 

Eflo]*j-i- 6\}g_ ^o] ^*}t£, z}- ^flo]^ uflc t11o]b(NAND)^ ^1 t^)E-| (INV)iiL ^ 
€ Hfl^l(L)^-, ^]JL(sre, sro, slo, sleHl 2fi*l(LHl 2fl^m & 

<30> <^7H, z]- ^Eflo]*]o} gfl^(L)^ ^7ls]-l- e]^ ^IJUresetz)!- \E = 

<3i> ^igj=L( S )i=. efl^(L)^ 3#3<EH1 sf^lH ^IJKsroH 

^ ^ NMOS B^^l^BKMl)^, efl^(L)^ ^-#^^1 *t*r 4=1 EH eflHH ^1 

JUsleH ^tt NMOS H^^l^E|(M2)fil-, iEflol^o) Jf^o]] ^]<>| 

^1- NMOS B^*1^bKM1)s}- 2fl^l(L)2] ^t^^^r ^}o]o\) o.^ 

1- ^^*>7l ^t!r NMOS H^fl^liEKM3)Sf, cf^- iEflol^ efl^o) ^^ofl ^ h>o> 
NMOS H31*li£KM2)sq- ^1 Hfl*KL)£l ^-#^^4 3*1^ ^-<>H ^^SLg. 
^^^>7l NMOS B^^1^bKM4)« ^til*VEf. tb^, ^])o}x}$\- cf^- iEflol^ 

4i ^ls(sre ( sro, slo, sle) # ^ 41 ^r^H -ilJL(sre) ^ 4=1 
= B Ell£B *]Jl(s1oH1 *1H ^?\} €4. 

2) ^-#^-8: ^^^-^ ^ ^} 7llolB(0R)5. ^^^m-. 
<33> £ 4 ^ ^-7] j£ 15 } efl^l^E] *1H DLLS] E^-ojnJ cfcl^zL^olcf. 
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<34> ol^ f % 7 ] £ 1 ifl^| £ 4# %3^*\°\ ^Hfl7)^ofl lt)-= efl^E] *lH D LL^ 

<35> "T"^d , #3 ^71(110)^ ^ #^(Rclk)^ 1/8 £-^*H ^ ^ #^(CLK)^ 8 

^ #^P>cf -§-7l£]^ #^(Fb_D8)# ^r€-cf. Jgsltf £ 4<HH^ 

(110)2} #^(Fb_D8)^r ^5)^1 ^Efl5. ^vfl^cf. 

<36> 271 #^ ^71(110)^ #^(Fb_D8)£r ^3 *1<3 *H <?} (124)^ 

<£ t^BS <^£H *1]3 *1<£ ^1^1(124)* £-€(130)1- 7^1^ tf 

<37> *V^ ( alJ27l(140)^ #^(Fb_D8)4 *1<3 32.^(130)5] #^ 

(Fb_DM)2l efol^i ofl^^. w]ii7^ji > efl^^ ^1 <=H 7l ( 150)^- Jfltf «] 5171(140)^1 

#^(CS_PCH] ^ 4=1 4dJL(CS_SM2SR)# ^g, ^M^- *1£ 

S-M^^-i- ^ ^3 *1<3 ^1^(124)^1 <^S]^r #^(Fb_D8)-i- ifltf HlM ^ 7)& 
s^iLS. A}-g-^ ^JE. XlS-M", £*1 #^(Fb_D8)-i: 3# ^tb 7l§ 

°.5L Af-g-^1 #^(Fb_D8)^- tiV^Al^ 7l§ ^cf. 

<38> ZLSlJl, 4=1 =H 31*1^ ( 160 )fe 4=1 -tl^(CS_SM2SR)^l ^ 4=1 ^4 

# *r<8«H ^1^^^4dS(CS_SR)» #^*H affl, ^2 $J *ll3 *1<3 31^(120, 122, 
124) -8: ^*Hr tME # ^>4^ *1£ -B-u)H# ^olf aI^o.*-*) *{| 

1, *fl2 *1l3 *1<3 ^1^1(120, 122, 124)^1 ^1^^ 

<39> ol^ > ^se 5)1*1 ii=K 160 HI *1<3%=°1 *IH€ *1<$ 32.^(130)51 #^ 

(Fb_DM)3f #^(Fb_D8)* «li2*fl l|7>^a-) - §^o] *1 Ei( j itter)» 7> 
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x]<$.5L%( locking)^ ^l^^lTfl S]i, o]nfl ^li ^ X| 2 DLL = eH*H(170, 
172 HH DLL €-^(Rclk_DLL, Fclk_DLL)£- # §1 e] 7} ^ #^(CLK) ^ 

Jf #&)(/ CLK )^ ^7)^1^ ^ 31 o] E-] ^ 5&7fl 

<40> ^-o] X] i vflxl X13 ^1^(120, 122, 124)^ ^ *1<3 tHB 

2] ^7} m *n7fl^ 4i ^1^1^(160)^1 211*13 n^-E. ^l^- ^ 7fl^# 

^-uls]o]o): 

<4i> ^-71 St}- ^ ^efl7l^ofl 4^ eflxl^Ei XH DLL^r ^71 4=1 HB. 31*1 ^ 

(160)2] nfl ^^O.S.JfEi 41^ ^*3(4iHB 5}°lB)*Rr ^ ^*Rr 

, JI^* 31*11 2)^ m*n£! A>ol^ol ^^j-711 ^cf. 5L 4^^ # 98 M 

^#^1 *1<3 jL^ *RM €iL*V ^^1^4. ^71 -g-^Al 4iHH efl^l^ 

EKl60)7l- 4iHS eflHH ^«S^>^ ^*Rr ^^°ll£ 

<42> *V^ ( efl^l^ XH DLL°1 Ht} ^ %-^*\7) $)n*]Tr *1 

^-MH^l ^o) ^tf. #ol7] ^IH^r ^1^ ^-MH^l *1<£ 

* #<^^P.S ( 71 til ^ ^ ^ #^1-^1 ^rf. ^ ^4 

^ *lEi ^-^-i; ^1 ^^1 71 71 $n^±= -B-MH21 SR^l, 

*1<S ^rMB^l ^2] ^7Rr ^ ^*H1 7>#Al7l7fl ^nf. ^, ^Hfl5] efl^i 

Ei XH DLL -8: ^ ^s)-^ ^ ^ xlEi Jf-^ ^ ^3*Rr #«1 eil^l ^7111- 7>^14^ 
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^-71^ ^ #2fl7l^^ ^1^-ir n^}7) ^^r€ Jicf 

*1<2 -H^ 7>*H, ^ #71-1- 3)^5}-3r>^A^| ^ ^5)-^ SAj ^ ^1 



^MSS ^ti. ^l<y-i- if-zsKr *U *1<2 efo]; #7l *1<£ 

*fl2 *1<£ ef<el; #7l *)12 *1<£ eK]^ #7l *1<3 ^s^l ^ 

tilia 7l$ w^z) y] in §|-7l Jfl# tijjn #7l ifl# tiim ^0.5.-^ 

wis ^IJlofl -g-^H ^se ^ Ai^-g. ^^ 7 ] efl^]^Ei 

*lH #7l £)5.2= *)H ^l^ofl -g-#SH #71 *fll ^ ^12 *1<3 Z\-<£$] #7l A-^ti. 

*1<S ^1^1 # *}<4# -id^M ^ p>^b] 4=1HB 31*1^ ; ^ # 7 ] ^|£e ^ 

Aj^o)l -§-^^0=1 #7] D>^Ei efl^liE^l c^fl ^Eflig # 7 ] ^a. ^cg *flo} 

3M^Ei 75jH *l<£lJL^-¥-S7} ^11 ^-^c]-. 
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M W]j1 7l§ #^ A]~g-*H- i)]7.]+B\ 40] 7)<£jL7$^nd)) 

<£ £ME^ <y^^5. *M , ^3HB *1<£ -n-MS. ^ n>^Ei 

^ t^HS nf^^ 4^0] a-| _b_ *i<£ *|]oi i^>^ ^2 *1<£ #7) *\)2 *1<£ 

fb *1<3 S 1 !; #7l *1<3 2.^51 Ajjrsq. ^7} ti]Ji7 7l§ #^0) K]Mi5}7} 

^cf; Aj- 7 | ^Aj- h)^ ^O.^.a-Ei <H^V H| JJ7 Aljrofl -§-^>0^ 

4=1 BB *IH ^^^>7l ^tb 4=1 efl^l^Ei ^-7] 4=1 BB *IM 

-§-#*M #71 *fli ^ ^12 *1<3 ^91^] ^7) 4^0] a^h. ^1 ^o] - o]^ ^.4.0) 

^7) U>iEi X]cg AjEH^ 7 ] cq^ p|.^ E ^ ^|£E efl^^Ei; ^ #7} *]} 

°i 44^1 -§-^*H ^"71 DfAE] 4=)BB efl^EH Aj-71 A-^ti. *1<£ Sflo] 

^efl^l 4=]BB efl*l^Ei *lH DLL°fl *\ 4=)BB 31*1^^ *floj-g- ^ 

4 ttMBSI- VIS. Si<H , 4=1 BB ^z]]o)x] + 7} *]<g o. 

-H-MB n7fl# ^ ti. ^oi(sub delay chain)°leHr ^Jl, o] ^ y. ^ 

^ m7fl ^ <a^^>^ ^^-cf. tna, ^1^ ^]^*> 

7l ^tb 4=1 BB eflxl^Bl* Df^E^ 4iBB z])*}^b\9\- ^eflo] h. E |7]A E j £ ^ 
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*M 4=1 eflxl^E^ m7fl^ A^ti ^ojofl ^>uf^cj ^t,]«g 

^Bt ^^M, #3H« e^liEi^ m7fl^ ^ti. *1<£ si] o] z^ofl n -l7fl^ 3. 

^£ #3M-!± *1<3 ^-#.2.5. ^H*}-^ M. ^ o. ^^.^1 sl^ > 

efl^Ei DLL°] 7MH flfe 4=1 efl^iE^ iEflo]^ ( m * n )-(m+n-l)7fl *>^- # 

8*(m*n-m) # ^ &tt 7>*lJL ^nf. 



3^ £^ £ 5^ ^ ^*HH 4= DDR SDRAM 5] 31*1^ DLLS] 

^ cfol^zL^olc|.. DDR SDRAM ^| 5^1^ ^o] D LL£r, *fll * *fl2 oi^ ^3] 

(200, 202)S-^-E^ #^ ^ #^(Rclk, Fclk)^ Af-g^M}. *fll <Q^ tJ^(200) 

- ^ <2}Jf #^(CLK)^- ^^*H ^ <2]«- #^(CLK)^1 ^o)^ 6\]7]6\) ^71^ iflJf -t 
^(Rclk)^: ^*H, ^]2 ^(202)-^ ^ #^(/CLK)-i" tH^^cr] 

^ #^(/CLK)3 ofl^K^ <q«- #^(CLK)^ ofl^D^l %-7)& ufl^- 

(Fclk)# ^^W. 

£ 51- t2^, ^Al^ofl tt}-3 DDR SDRAM 2] 31*1^1 D LL£r, 
(Rclk)-g- l/X(X^r o^H^IM x =8)sL S-^sH l-^(Fb_D8)^r ^ 

^*Kr £-^71(210)2}-, ifl-SjJ- #^(Rclk)^ afli ^«y(220)3f, 

^-¥- #^(Fclk)^g- ^ 2 ^ (222)2}-, 
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4«fl #^(Fb_D8)l- *Rr X|3 *1<3 Xl*](224)4, XU, X|2 

^ Xl3 4<S XI SI (220, 222, 224)^ ell*l^El^-(260)4, 
Xl3 *1<3 ^1^1(224)^1 #^(Fb_DC)^r <tm<>-3, 4<X -gXI #^ 3 3. ^ c-flojEi 35.4 
*1£ ^*>7l ifl^- *1<£ 2.^(230)4, 3.^(230)4 #^ (Fb_DM)4 

#3(Fb_D8)4 Hlja«j-7l ^ $1# «1 J171 (240)4, 4^3*1 afli *1<£ *flol 

(220)4 #^(Rclk_DC)# ^]7> #0} DLL #^ (RclkJXL)^ 4H*M 4$ XI 1 DLL ^4 
^1^1(270)4, ^l^JI^^l X|2 *l«g XI <?] (222)4 #^(Fclk_DC)^r *]7> t£o> DLL #3 
(Fclk_DLL)^ ^S>7l 4^ X12 DLL *=4°1 «1 (272)4, 4tf «1^7l (240)4 #^( C S_PC) 
* ^2-3. 4<X 41 31*1^-^(260)4 4]H^ ^^M- XJ<H*M 4^ 4=) HB 314 
iE-1 X|<H7l(250)# ^«lt!:4. 

<so> ^ f ^Aloflofl 4= efl^^E-1 *\}o] DLL4 XU, X| 2 ^ XI 3 4<S XI Si (220, 

222, 224)£- 44 n 7fl4 4<3 ^Bf 5L^>^ m7 fl^ 4*. 4<3 XI Si (sub delay 
chain, SDC)# ^lW. 

<5i> nelal, <X^t»: XU, XI 2 ^ XI 3 4<S XI Si (220, 222, 224)^ X|<X*M 4=1 

— — efl^l^Ei «-(260)Xl p}iEl 4l£B 314^3 (262)4 ^sflojy. 4] he efl^^E-l(264) 
» nr^l 421 41 HB 314^ XH7l(250)7> 4^4 4)he 314^1(262)4 ^31 
cm -)£e 314^(264)4 41 XH4X1 44. 

<52> £ 6 ^ -S-71 £ 531 A^ti *]o§ 3lSl(SDC)4 s]S- ofl4*V H^oltJ.. 

<53> £. 51- t2sf^ , 4«. x]<£ ^o](SDC)^ # n7fl4 4<g ^t)Bf i^4. 
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H *1<3 ^]^1(SDC)^ t>M D 4 <cHfe *}iEl 4|£S 31*1^(262)21 ^Hl- y>^ p ^ 
*1<£! -rrMHGnaster delay unit, MDU)7> ^-als]^, nS^E] 5f^o.S. #elH J± ^ s 
— 31*1^1(264)21 *1H» n -i 7 i]^ ^ e flo]ti -fj-u|H(slave delay unit, SDU) 

7} ^m4. 

nelzi, A ^iJ± *]<3 *ll<?](SDC)£r z| -fKlM^l #^ 3zflii- ^/iH*>7l 
SR> 3°g^ 7llolB(NAND_MDU, NAND_SDU 1, NAND_SDU 2, NAND_SDU n-l)t- *1<3 

^(n7fl)*>^ ^wl 

$2 *>JI \H— 7flolB(NAND_MDU)^l f^-g- EJ- SJ-fe *fll ^oje 

(NAND200)^-, ^"*1€(VDD)# ^ ^ ^ x 7fl J= (NAND200 ) 2] Ef 

^^3. £Rr ^12 ^-E. 7flo)E(NAND201)S ^^t}. n-l7fl£] w. *j<g 

(SDU 1, SDU 2, -, SDU n-1) Stt *}^Ei -^-qB(MDU)5f -g^t!" 7>^lcf. 

zielJi, *1<£ -fi-u|H(MDUH cfl-g-^ ufl^ 7llolH(NAND_MDU)^ #^ 

(clk.in), 4^Ei ^^i^JlCMSR), 4iE| -B-MH tq^lo]^. AlJi(MDU_disz)l- 

^Hrcf. St!:, n-l7fl2l #eflo]ti -f}-u)H(SDU 1. SDU 2, -, SDU n-1) 

tfl-^Rr \H-EL 7flolH(NAND_SDU 1, NAND_SDU 2, NAND_SDU n-1)^ AA #^ 
(clk_in), ^eflola. *1 ^^JlCSSR.I, SSR_2,-, SSR_n-l), A^^^S. 
(MRS)« <g 3 ^cf. 
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A^, afloi^ 3EAl*}-5|o.i+, Aj-71 £ 5^1 *fll ifl*] *))3 *1<3 31^(220, 

222, 224)^ SL^f- ^ ^-g- 7>^]cf. 

£ 7^g- ^-S^, m7fl^ z|- ^jd x]<^ ^o](SDC 1, SDC 2, SDC m)£- #7) IE. 6 
«fl JE^sl w>^}- ^-o) ^>q-^ p^e] -fi-qm(MDU)^ n -l7fl^l ^Hj± *]<g ^l]e 

(SDU)€- ^lt^. ^7H, z| a-]^ ^cg ^o](SDC 1, SDC 2, SDC m)£l i^e] *1<£ 
-a-^HCMDU)^ d}a e1 4^ HB 3]*]^ (262)5.-^ m7 fl^ p>^e| ^I^^Jl 

(MSR_1,-, MSR_mHl AA A*\ ^3M*i 31*1^(264)^^1 

n-l7fl^ ^H;u ^«^^^ai^( SSR _ 1( SSR_2,-, SSR_n-l)^ A *1<2 ^(SDC 1, 

SDC 2, SDC mW ^-f-J5.3_ o g^€cf. ^, 3M*1| ^ti. *]<g ^o](SDC 1)^ 4iE] 
^ -B-MB(MDU)^ 4^ *l<2AiB»Aljr mrs_1°1] «>J1 m«i^fl ^a. *l<d ^(SDC 

m)^ t]<£ ^-u|H(MDU)^ *}<&#m\3L MRS_m<>ll ^ ^ , 

*|t± *1<S ^(SDC 1)^ ^elloja. ^-u|H(SDU 1)^ 2*1*11 *|J± *1<3 31*1 

(SDC 2)2] ^eflojti *]<g -B-u|B(SDU 1)^ ^ #3H«- *1 jr (ssr^)^) 

<SM £ 6*fl £^1^ wf^q- ^o] z]- ^y. *l<g ^1^1 (SDC 1, SDC 2, SDC m) 
2] ^eflo]y -a-u|B(SDU 1, SDU2, SDU n-lH tfl-g-sHr Tflo] e (NAND.SDU 

1, NAND.SDU 2, NAND_SDU n-1)^ *fl# ^jolofl cfl-g-^ v>}^&\ t]<^^ 

£ 8a ?! £ 8b^ ^ ^-71 £ 5^1 Efl^Ei (262) ^ ^elH B 3 

— — 31*1^ (264)^1 3^ ^-g; ^AltV £^o]rf. 
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-f^d, 5. 8a* ^S*}^, 4=1 ^B 31*1^(262)^ #7l £ 3^ 4=1 HB 31*1 

i^<4 ^-a>^ 7^4. ^, n V— ^ 4i SB 31*1^3.(262)^- ^7} 4=I^B 

e^-olH ^-sj-g- ^SK£^- $14. 4 n J:, ^71 £ 3^ 4=1 SB 31*1^°) ^o. , 

m*n7fl^ ^Eflol^^. ^E)^ uvig, Pj-^E^ 4=|BB 31*1^(262)^ n^^l >i3H*lS. 
^€4. 4=) 31*1^(262)1- ^ i3H*l^ ^£ ^7l J£ 3^1 4=) 

31*1^°! ^Eflo]^ ^3). 

nf^S, £ 8b# ^-S^, #3]°1 «. 4=1 BH 31*1^1 (264)fe #7l £ 8a ^ v}^ 
El 4=1 BB 31*1^(262)2]- B]M^r nfl ^^ofl^ ^ 7 >*1 t}-g- ^ o] oirf. 

33*113., p>>iE] 4=1BB 31*1 — e] (262)^1 ^-f efl*m^ :M3j-« ^*fl e)^ A]jL 
( reset z)^* w>^, #3H «. 4=1 BB 31*1^(264)^ iMSJ-i ^«fl E]3! *1 

S(SSR_resetz)^ f-^1 ^ ^15:(SSR_setz)# ^>-§-*H , »H 44 #3Ml± 4}BB 31*1 
^Ei (264)1- o]s- ^ iE |o]xl2l zfl*l(810)if p>iEi 4=) 5. H 31*1^(262)* °l-?-& 
4 ^Efloi^]^ efl*l( 8 00)4 ^-El 27fl^| ^JEl TflolH* *}-8-tb4. 14 ^13^-3. 

n>^Ei 4=1 BB 3l*l^Ei (262)^1 31*1(800)^ ^-#^4 s]^} reset z)l- 

^ \E— 7llo]E(NAND300)4 ZL«1 ^^<^[ ^^-i: Q*$°-S. 4°} -^#^*- 
^ oitHEl(lNV300)S. ^51^ ^4(^1-71 5. 3^1 4=1 BB 31*1^2] efl*l( L )4 
^°J). #31 oil 4=1 BB 31*1 ^Ei (264)^1 31*1(810)^ -^#^4 a]Jt 

(SSR.reset z)l- 7lHB(NAND300)4 #^o] *j#^4 ^ aIJ: 

(SSR_setz)l- *H -^#Sj-g- ^SKr 7flolB(NAND302)3. &4. 
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<64> l^S, 1iE] 4=1 5.B 31*1^1 (262)3 ^-f 2:71 3 = E t^B -§^# 

^3)*KE-S- ^£ tiV^, ^eflolti. 4iHB 31*1^-1(264)^ Sl7] 4=1 BB e|HB 

<65> v}^B\ 4=1 EH 3l*l^Ei (262)51 ^-f ^^^B ^H^S]- p^n}. ^o]^ 

si icO> 71HB3 ^l^°J-(Gnd)BB ^ sl ti}^, ^eflolti 4=1 

b\ (264)3 ^^i^ i3M*13- n}*nq- ^H^o} t 6f TflolBSl «a S^BS 

4=1 B^ ^l^ol-i: 4dS(MSE)» ^>-§-^. °1 ^IJL^r ^^fl ^ ^3HB 
*1<S ^B(SDU 1, SDU n-lHH 91^^ -ft-^B(MDU)B3 4=1 B*a 

^r*S^i4 ^7l n}^Ei 4=1 ^^-^ ofl ^ejefl^ °«E]B S\*\ 

*fl #3HB *1<3 -e-qH(SDU 1)^1- ^eflola. -ff-u|B(SDU n-l)» tl^H^ 

*)?ASLS-*] ^^o_g_ £§ #3HB *1<£ ttMBCSDU 1, SDU2, SDU n-l)« B^f- 
tq^ollol^. Al7l7l *\2LO]t±. 

<66> 4i^l 4=1 HI efl^l^ (262)5+ ^e)HB ^HB $}*}^&\ (264)^ -S^Hl ^g- 

<67> £ 9^ ^71 B 52] 4=1 BB ell^^Ei ^H7l(250)5l *\}^ ^ nMd-g- ^e^ 

<68> £ 9# ^3^3, 4=1 BB efl^l^Ei *H7l(250)fe 3.711 l-^BB ^^cf. 

<69> 4=1 BB efl^liEl *!)<H7l(250)fe- ^tf <Q5KPC_0/1), 4=1 B^ <y<>11 

^ls(MSE), ^efloly 3 nig <?H°1^ ^lJl(SSE), #^(Fb_D8)^r <^BB *H 
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4=)HB ^l^(MSR_sre/sro/sle/slo), J± ^HH ^]S(SSR_sre/sro/sle/slo) 

« ^^^V7l sMS/eflBB ^H-¥-(900)» ^l^. 

<70> efl^iB] ^l<H7l(250)^ ^tf ^IJUPCJVD, #eflo]«. 

^l^^^^lsCSSR.l), ^eflo]w ^l<g^^Ai^(SSR_n-l) > c| 

^5L(MDU_disz), s^(Fb_D8)# *H W-^^l 4=1 ^Hl" 

^IJL(MSE), #eflo]ti. 4)^ "^HM-lr ^JL(SSE), 4]^H 31*1 ^e} ^ Aljr 

(SSR.setz), ^eflo]ti. ^se efl^Ei ^ls(SSR_resetz)l- ^*>7l 3^ *>i^/ 

<7i> S *v, 4=)HB efl^l^Ei ^]^7l(250)^ 4=1 4]JL(MSR_sre/sro/sle/slo) , 

#^'(Fb_D8)# *H 4^ x)<^ 4>qH ^^Ml: ^ls(MDU_disz)# 

<72> £ 10a^ ^-7] £ 9^ 41 BH 2}o|e/s|2e ^1^-^(900)^ 5)5. ^]A)*V £ 

<73> £ lOaoll 5L*}& 4=)j5LH H}o]B/ellEB ^1^-^(900)^ #^(Fb_D8)-gr <^ 

^.S. *H 4=1 ^^(tbl-^^ t!"^^ 4=1 B^ -§-*M- ^^^>7l ^1*1 T-#^# 

1-^(902)^-, ylJH ^S(PC_0/1)4 41 -el^ol^- A]^(MSE)1- ^E)2:^ 

*H d>^e] 41 ^^ol^ 4d3l(MSE)7> wl^S> ^-Eflo] Tj^-ofl ^ a]^ 
(PC_0/1)1- *Ktt5r}7l ^t!r *m ^E]2:^(904a)^ ( 3# ^lS(PC_0/l)^1- #e11o]ti. 

4=1 ^Hl- ^JJKSSE)* feslSf-^H ^eflo] a. 3 nty 0 Jiolf ^J:(SSE)7> 
^ ^-Eflol tJ-Och] o^v tiUn Ai^( PC _o/i)^. ^>^>7] ^ *)12 ^E]^^(904b)af, 
T-#^#l-^-(902)^ *fll ^El2^f(904a)^ feE]^^-*H €^ 
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oil ^EB ^ls(MSR_sre/sro/sle/slo)l- #3*1-71 ^t!r *fl3 ^e|S^(906a)^-, 

T-#^«^-(902)^ #^4 ^12 ^e)s^(904b)^ feelS^H €SHr *1^ 

^1 ^3M« ^!Jl(SSR_sre/sro/sle/slo)l- #^*>7l ^14 feelS^-(906b) 

« ^wjtVcf. tb^, £ lOa-^l *r 5folB/eflHB ^H^-(900)^ z}- ufl= Tfl 

o]Hsq- cOt^ n>o. s ^*Hr ^-ft- ^H^o.^, TflolHl- A>-g-5|-a] ^ 

^°1 7^^1-4. 

<74> £ lObxr #7} 5. 9^ v}^B\/^z]]o}* AlJisfl^ *)HJf(910)£l ^3. ^-g- ^]a] 

<75> £ i()b^ (A)fe ffiEl ^IJL(MSE) ^ #3H3± 4=1 0 J^]°lt 

^lS(SSE)* ^^*>7l 1-^* ?ASL3., Ir^(A)^ #^(Fb_D8)^ 

<^o_5. s}fe o]^E^(INV900)^-, n}>iEi/^^ol ti ^.olH ^lJl(fb_sr) ^ 

°>^^/^eflol y. <£s. 41 4l5l(fb_sl)» *>fe 7flolH(N0R900) 

i-o> 7lHB(N0R900)^ #34 <ytH£l(INV900)4 #3^g- "Jj^AS s>fe tIMH 
(NOR90D4, i^o> 7flolH(N0R901)5l #3^ sffe T-#^l ##(912)4, T-^-f- 

#(912)21 #^-g; ^^^S. *>fe <ytH£UlNV901)sh 3# -M(PC_0, PC/ 1)1- ^3 

^-5. S>fe ^ ^olB(NAND900)°4-, \fl^ TlHH (NAND900)4 #3 ^ o]wl b] (INV90D4 
oj^o.^ ^oj- 7flolH(N0R902)4 ) ^€ #3(Fb_D8)4 ofl^ofl ^ 

7lsH 7llolB(N0R902)^ #3* efl^H -yi^lf ^]JL(MSE) ^ 

^3HJi ^^1 °m ^}J< (SSE)!- ^ ^#^(Q) ^-#3(/Q)o.jiL #^^f7l ^ 

tb D-#^##(914)-§- ^ItVtK 
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<76> 51 lOb^ (B)fe v\^B]/^i])o}v <£Jg- hKIH ^l5l(fb_sr)» ^*>7] ^tt 

£aj-fr £Al*V ^^5., #^(B)^ ^#*fl #3H« ^1^^^^1^(SSR_1) ^ 3# «1 
HI ^1^(PC_0)# ^ VeH-E. 711 °lS(NAND901)£f , ^1^(PC_0) ^ ^ 

*l<£l iME rq^ollo]^- Ais(MDU_disz)« ^ \H= Til olH(NAND902)^, 

Ml-E- 7lMH(NAND901)^ #^ ^ 7ll o lH(NAND902)^ #^-§- ^^.5. ^ ^ 7\] 

°lH(NAND903)sK £^r€ #^(Fb_D8)^l <>ll*H ^7]eH v£= ?1MB(NAND903) 

<77> £ 10bS] (C)tt n>^Ei/^Efl o] ti. c£J£ ^|HE Als(fb_ S l)» ^^*V7l ^ 

-i-^-a- 51*1^ ^o.S, £ l-^(C)^ ^ alii ^1S(PC_0)» S>fe 
(INV902)^ ( <?]alEi(lNV902)^ ^ u>^ni- ^eflo] a_ ^ ^^^-tls(SSR_n-l)# ^ 

°_S. S}^ 7lMH(NAND904)2}-, ^]t^E : l(INV902)^ #^ ^ *1<£ 

oflo]^- Ai^.(MDU_disz)l- Ml— 7lMH(NAND905)£L vfl.B 7lH H(NAND904) 

f,^ ^ u£j= 7llolH(NAND905)^ ^ ufl^. ?ll o] M (NAND906) 2}- , £ 

#^(Fb_D8)^ eM3 oflxHi ^715)^ 7flolH(NAND906)^ #^ 21W1-7] 

D-«^#«-(918)* ^alW. 
<78> 51 10b^ (D)fe #elH±i 31*1^ -*lJ:(SSR_resetz) ^ t^li efl*]iEi 

31 ^lJ:(SSR_setz)» ^^*V7l 51^1 ^^-S., £ l-^(D)-^ *1<£ 

t^H t^oflol-g- a] J:(MDU_disz) ^ «li2 ^1^(PC_1)1- ^^^-S *H #3H«- 

El^l ^l^(SSR_resetz)# #^}^ ^1= ;Hl o lH(NAND907)2j-, *}mL 
(PC_0)# *a^^.S. ^]^Ei(lNV903)5q-, <ywlEi(lNV903)^ #^ ^ *l<g -f}-u) 
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B ^^Hl- 4lJ:(MDU_disz)» ^^^-S. *H #eflo] w. z]}*)^] ^ ^IJr (sSR_setz)l- 
<79> £ lOcir $7} 5. 9^ v}^&\ *1<£ -B-^H ^ioflol^- a]s ^^«.(920)^ 

<80> £ I0c« *1<£ -fr^H t^io]]ol^- Aljr ^^-r-(920)^ p>^B] 4=1 

^lJl(MSR_sre/sro/sle/slo)# ^£.5. *Rr 4<?J3 i^} 7lHm(N0R903)2l-, 
7flo]H(N0R903)^ ^3-° 5. ^ ^]tHBi(INV904)^-, -g-^ #^(Fb_D8)^ 

<H1*H ^l^H ^1H1B1(INV904)^ ^tb D-€^l-f-(922)^: ^alt^. 

<8i> £ 11^: ^7] £ 5£] 31 DLL^l eH*J tHo^^ojrK 

<82> o]«V f £ 5 £ 11^- ^tgcq ^ ^Al^ofl 4s eflxjiEi 

^ DLL^ ^^-cf. 

<83> -fAl, «.^ 7 K2io)^ ifl-^ #^(Rclk)^g- 1/8 -g-^*H ^ #3(CLK)S] 8 

«i*fl ^7lsl^ #^(Fb_D8)^g- #€-i=h £ ll^H^r #^ 

(210)^ #^(Fb_D8)* €-^3*1 #3)3. q-Bl-tfl^rf. 

< 84 > ^y] %-^X\ t «.^7i(2io)^ #^(Fb_D8)^r *113 *1<3 ^1^1(224)^1 ^^fl *i 

y. *1<£ ^ol(SDC 1)2] p>^b] ^-MH(MDU)S <^£H *fl3 *1<£ ^1^1(224)^: *4 

*V JfL 5.^(130)^: 7]x}i&*} nfAl ofl;^ ^1^^ n>3. ^<g£]ol #^^cf. ^, 2: 

7} oi^ol^- Ai^(MSE)7> ^E|efl^ #3] 

°1J± ^H*g ^Hl- a]^(sse)7> ^31^ 3.^-3. wl^^HM. °H, 

31*]^ (262)7} Ej^sH t>] a1^( M SR_1 , MSR_2, •», MSR_m-l, MSR_m) 
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1, 0, 0, Ool ^z])o)v ^]he 511^1^(264) *H s)^s)<H #3Hii *1 

<?§4i^Ajjr(sSR_l ( SSR_2, SSR_n-l)^ 0, 0, -, 0°] s|ES, #3 (210)3 
#^(Fb_D8)£- # m*n3 *1£ # (m-l)*n+l7fl *1°J ^Bf #^tj-. 

wl 5171 (240)^ ^(Fb_D8)4 £.^(230)3 

(Fb_DM)3 ej-ol^i o]ixl# wIju^h «1S ^IJUPCJ), PC_1)« °H , 3# 

tilJH >Js(PC_<0:l>)^ 00/10/113 ^17H ^-Hfl# 7}^. o) ^ -oo' ^ -g-^ 
(Fb_D8)3 H^-ol^i ofl^y} £.^(230)3 #s|(Fb_DM)3 o^iD} sft^o) 

SM^b ^Efl# 2)^1^, 'll'^r #^(Fb_D8)3 5|<=»H1 <^^7> 2-1(230)^1 

#^(Fb_DM)3 efol^l oflxl^cl- Sfttfo] 5\f*\7\?=: ^-Efl» 21 'lO'^r 
#^(Fb_D8)3 efo]^ ofl*13- *l<g 5.^(230)^1 #^ l"^(Fb_DM)3 ej-o]^ 6j)x] 7 > «g^l 

^71 ^*H1 cfl^j- ^ als a]s(PC_<0:1>)^ 713 'H'^- q-El-^i ^o]cj, o^i 
4 4=|HB 31*1^ 71(250)^ 4=lHH ^l^(MSR_sre/sro/sle/slo)# °J°fl 

oil- ^1 7l ZL , n>^Ei ^ (262)^ nfl #^P>cf el-oiH 

^ ^1°J(SDC) *>t4 ^>#21 *1<3*§=^ Till tfl^l X| 3 ^oj ^119J(220, 222, 224) 

3 ^l^-fr #^ M-7>7fl ^nf. o]^^ n>^El ell*liEK262)7> 
#3HJ± ^HH 5)1*1^(264)^ -§-*hg- &ul ^cf7>, 3H V tilJE Aijr(p C _< 

0:l>)7> '00' °1 51 £ d}a^ <*HH-i- xi^(MSE)7> fe^Eflig S-fS. al^sJ-El 

Jl ^3Hj± = ^ 9J<HH1: aJJl(SSE)7> ^sMUS ^°lS. %^S)-2H 14^ ^ 
elM*. 31*1^(264)7} Al^J-Sl-Tfl ^4. £ 8 b» £|H 

^ o]ch]oH- A]^(MSE)7> fefilefl*^ S-f7> sIjl, ^eflol w. ^se efl*]^ ^1 a]^ 
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(SSR_setz)7l- %^sqiS, ^eflojti. x] ^^^Ais(SSR_l ( SSR_2, SSR_n-l)^ 1, 0, 
(H 3<H *fl# *\2L ^91 (SDC)^ ^Eflo] a. *]o| -fj-t-lB (SDU_D* ^ 

€4. efl^l^Ei ^1^7) (250)^ « ^]Jl 

(SSR_sre/sro/sle/slo)l- ^Hl- ^l^Jl, J* ^^^(264)^- Jfl>£ *li2 

4IJL(PC_<0:1>)71- -lO'ol S)7] nfl #^n>cf gflne -^^-g- *1«3 

t^S «m ^12 *1<3 ^1^(224)^] ^1^^ ^-^M-7|-7fl ^4. °]^^ 

^3H« 4i— B. e^l^Ei(264)7> p^b^ 4^5.^ $HM"& 

(MSE)7> fee) 8^ s-fS Hl*^3J-^th u^-eH . aij: 
(MSR_sre/sro/sle/slo)7> S-f7> nf^E-j 41 HH 31*1^ ct^oflo]^- a] 

JL(MDU_disz)^ 10c °H1 4^ 4=lHB 31*1^ 

(262)^ ^Tfl ^cf. 

*l«3:n^£- fft*3r a^w. *l<£ *)1<?1(SDC) ifl<M <kz\}°)* 31*1 (264)^1 4=1 

— H elHB ^1 °l-?-<Hll %o]v\ t ojnfl ^1 ^ DLL E.bM«1(170, 172)«H|>H 

#^51^ DLL #^(Rclk_DLL, Fclk_DLL)£- #^31^71- ^ ^ #^(CLK) ^ ^-f- 
#^(/CLK)4 ^7ls=H ^ $U£S- c-flolEi #3 ti^-I- *flo^ ^ ojTfl £t}. 

£ ^-o] n 7flo] ^E f ^ m7 flo] ^jo *J<g ^).o].(SDC)^.S. *l| 

nM^Rr , *1<2 Jl^ofl ^Atb M *H#* 71^ i/ n ^SLg. ^ ^ sx 
4. £ 10* &2if>}& , <|J ^l^oj 145^ 13 ^ A}oj^ nVofl Al^jv^o] 

7f¥^ sKi^" ^4(^efl7l^^ 7^ o. ( 98 53 Afoj^ 4 tb^, 
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<89> *V^, ^7}$\- £o] 7]<£3L$°] o]^o]^\ o]jL^5L ^Sj-ofl 44 4 

<S ^qeo| 40^0] #5}-<5Rr ^4-7> ^ °1 44 DLL-&- ^444 

o) ^-cf. o] nflofl^ 2-71 ^444 ^s] n}^ 314^4(262) ^ B 4=]B 

B 314^4(260H1 cfltb ^7l5j-# ^B7} ®o] 4]se 4ojH/el]BB -§• 

n 2,7} ^-4^1 <3<H4 4<?!3H1 S^-l: €4. ^4 

4^3 41BB 314^4(262)^- 41BB 4°lB ^4<?M- ^14^, #eflolB 4=1 £H 
314^4(264)^7 4=|BB eflBB ^44-t- *r<8*Hr °1^4 ^oflA-^ p}^4 4=1 

BB 31*1^4(262)7} 4iBB 4BB ^-4# ^£ #314B 4i BB 314^ 

Ei (264)71- 4iBB 4°lB ^4-§: ^£ $14. SEth °1 ^-fofl^ ^ ^44 ^ 

e) p>iEi 4<£ -fj-u|B(MDU)4 ZL<^1 ^l^tb #3HB 4<3 -f}4B(SDU 1, SDU n-l)4 4 
^tb #3. 4-8-4 -2-^4- ^, sfl^ 4B 4<3 SflSl ^H4 #3HB *1<£ 

B(SDU lW4 4^4 DfiE^ 4<g -f}4B(MDU)3.4 4=1 B^ ^f-4, ^ *fl^- 4B 4<£ 
*ll<y4 4^4 4<£ ^4B(MDUH14 4£- 4B 4<3 444 ^efloja. *]<3 -n- MB (SDU 
n-DB^l 4=)B^ ^4 ^4«ll 6 > * ^B^ol ojc}. o]^^ 4^4 4BB 
314^4(262)4 #3HB 41 BB 314^3(264)7} £**flo>^: 4-§"4 47}4 sfl 

°1^B ^sl^- ^ &4. 

<90> (4°1^ 1) 

oi> *|b 4<£ 44^1 4^*11 ^3HB 4<3 -B-MB(SDU 1H14 4B 4<?i 

44^1 n^El 4<S -B-MB(MDU)B5l 41 B^ -g-4. 
<92> (?M^ 2) 
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<93> f%r$ A^ti ^flois] P>^E^ -n" ^ H (MDU) °fl A i *fl^ 

*j| ^HJi *1<3 -Rr^BCSDU 1)3^ 
<94> (?IMi 3) 

<95> sfl# Aiti *1<£ ^floisl p>*1^ #3H* -f^BCSDU n-lHM A^y *1<3 

<96> (?lHi 4) 

<97> ijfl^ A^W. Tiflol^ *1<£ ^H(MDU)^1^ 13~§- ^« D >^1 

bJ- #3H«. *l<a ^-ujHCSDU n-DSS] 4=1 
< 98 > o-a}, Tflcl^ i£- ^eflojti. ^se sfl^iEK264)7l- ^-^V^} v\+t\ ^EH efl 

^1^EK262)7> ^A7} 5£*r o] ^-f , p}iEl xl<3 

Ajs(MDU_disz)7> fc^lt *V^/^l°m <3^- 

^3l(fb_sr)7> feElefl^ «H3. %^5l-5]JL(H 10bS] (B) &2i) , °M ^ 3- 
^ oil oil; ^S7>(MSE) feB^lt 5}ols ^— ^ ^ 

(SSE)7> feE|elll3 S.^S- al^S^^KS. lOb^ (A) ^-^H , #3H^ 

31*1^(264)3 #3(SSR_1, SSR_2, SSR_n-lH ^*fl>i 3.^-7} 3<H ££H 

y ^ -fpulHCSDU 1, SDU2, SDU n-l)3.3 ^5.* Si 3* 
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